Dapsone (4,4'-diaminodiphenylsulfone), incorporated into the mouse chow in a concentration of 0.1 g/100 g of diet, was administered for 1 week to mice in which Mycobacterium leprae had multiplied to the level of 106 organisms/ footpad. M. leprae were harvested from these and also from control mice, diluted serially, and inoculated into Treatment of leprosy patients with dapsone (4,4'-diaminodiphenylsulfone [DDS]) is accompanied by killing of Mycobacterium leprae (9, 10); however, the action of the drug on M. leprae in mouse footpad infection has not been characterized. Previous studies in this laboratory (2, 3) suggested that treatment of mice with dapsone in a dosage that yielded plasma dapsone levels at least 10 times those produced by effective dosages in patients (5) and at least 1,000 times the minimal inhibitory concentration of dapsone for M. leprae (6) appeared to have resulted only in prolonged bacteriostasis. However, a recent experiment, somewhat modified in design, demonstrated unequivocally that M. leprae were indeed killed (that is, rendered noninfective for mice) during dapsone treatment of mice.
Treatment of leprosy patients with dapsone (4,4'-diaminodiphenylsulfone [DDS] ) is accompanied by killing of Mycobacterium leprae (9, 10) ; however, the action of the drug on M. leprae in mouse footpad infection has not been characterized. Previous studies in this laboratory (2, 3) suggested that treatment of mice with dapsone in a dosage that yielded plasma dapsone levels at least 10 times those produced by effective dosages in patients (5) and at least 1,000 times the minimal inhibitory concentration of dapsone for M. leprae (6) appeared to have resulted only in prolonged bacteriostasis. However, a recent experiment, somewhat modified in design, demonstrated unequivocally that M. leprae were indeed killed (that is, rendered noninfective for mice) during dapsone treatment of mice.
MATERIALS AND METHODS
The strain of M. leprae used in this experiment is the standard strain used for all studies of drug action in this laboratory. The dapsone was purchased from K & K Laboratories, Inc., Hollywood, Calif. Inocula were prepared, locally bred male Balb/c mice were inoculated, and harvests of M. leprae from footpad tissues were performed by published methods (7, 11) .
Mice had been inoculated with 103.70 M. Ieprael footpad, and a harvest performed 121 days later yielded a mean value of 106.12 organisms/footpad. At this time, administration of dapsone incorporated in the mouse chow in a concentration of 0.1 g/100 g was begun to one group of mice. Seven days later harvests of acid-fast bacilli (AFB) were performed from the pooled tissues of eight footpads of both treated and untreated mice. The resulting bacterial suspensions were diluted serially so as to provide inocula of 104, 103, 102, 10, and 1 organism/footpad. Each of the 10 inocula was used to inoculate both hind feet of 15 passage mice. Harvests of M. leprae from pools of four footpads from all but one group were performed at intervals thereafter, and growth curves were constructed. When some of these growth curves were noted to be grossly irregular, the program of interval harvests was abandoned. Instead, foot-by-foot harvests were performed from all surviving passage mice between 361 and 364 days after passage.
RESULTS
Growth curves constructed from the results of harvests of M. leprae from the passage mice are shown in Fig. 1 , and the time elasped from passage to multiplication to the level of 106 AFB/footpad for each growth curve is shown in Table 1 . Multiplication of M. leprae in the mice inoculated with organisms recovered from untreated mice was quite uniform. The growth curves, except for that representing multiplication from the smallest inoculum, appear almost parallel, and the intervals between pairs of adjacent growth curves at their intersection with a line drawn parallel to the time axis through log,0 number of AFB/footpad = of the organisms had been killed during treatment.
That killing of M. leprae rather than prolonged bacteriostasis is the explanation for the delay is confirmed by the results of the foot-byfoot harvests shown in Table 2 . These demonstrate that fewer than 25% of the footpads inoculated with 1 organism from untreated mice were infected. Although foot-by-foot harvests were not performed from footpads inoculated with larger numbers of organisms recovered from untreated mice, the constant time interval between pairs of adjacent growth curves representing passages from untreated mice suggests that all of the footpads inoculated with 10 or more organisms obtained from untreated mice were infected. The inocula prepared from the untreated mice may be shown by the mostprobable-number technique (12) to have contained at least 35% viable organisms. Actually, these inocula may well have contained 100% viable M. leprae, because as many as five viable organisms may be required for infection (4) .
It is clear from the results shown in Table 2 that even the inoculum of 103 organisms prepared from the dapsone-treated mice failed to infect all of the footpads, and the inocula of 1 and 10 organisms failed to infect any of the footpads harvested. Calculation by the mostprobable-number technique shows that only about 0.2% of the organisms harvested from dapsone-treated mice were capable of infecting passage mice. Thus, dapsone treatment of the mice was accompanied by the killing of 99.4% of the viable M. leprae. This is consistent with the calculation of 98.8% killing based on the mean duration of the delay shown in Table 1 .
DISCUSSION
The purpose of this experiment was to study in a more direct manner than we had employed in our previous studies (2, 3) whether killing of M. leprae occurred during the administration to mice of 0.1 g of dapsone per 100 g of diet for 1 week. In the first study of dapsone administration during "established infection" of M. leprae in mice, Shepard and Chang (8) showed that killing of the organisms had occurred, but it was not possible to estimate the rate of killing from their data.
We subsequently performed a similar study designed to permit measurement of this rate (2) . Half of a group of mice in which M. leprae 
